RIDGE COMPUTER MANUAL Fobruary 1673 7.3

CALTIFORNIA DIVISION OF HIGHWAYS
BRIDGE DEPARTMENT COMPUTER SERVICE

COMPOSITE GIRDER CROSS SECTION
ARNALYSIE - FLANGE DESIGH

INSTRUCTIONE FOR USERS

This service will compute composite girder section
properties, stresses in the girder flanges and reinforcing
steel and flange sizes required to produce near allowable
flange stresses.

DATA PREPARATION (On Form H-ED D 34, Rev. 7-72)

Identification: IDENT and accounting data are standard,
See General Instructions for Users, 1-1.

Use TRIAL and COMMENTS to identify the problem.
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Girder Description: SLAE data are needed if the slab is in
compression, but not if it is in tension. DIMENSION A is
the distance from the top of the deck to the C. G. of the
slab. AREA OF EFFECTIVE SLAB is the actual area to be used,

not the transformed area.

Give BAR STEEL data if the steel in the slab is to be con-
sidered. DIMENSION B is the distance from the top of the

deck to the C. G. of the steel in the slab. Show the AREA
OF BAR ETEEL per girder in sguare inches.

Some WEE data must be given, DIMENSION ¥, the distance
from the top of the deck to the top of the web, must be
given if SLAB or BAR STEEL data is given. The DEPTH and
THICKNESS of the web must always be given.
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Various combinations of FLANGE and MOMENT data will pProduce
the following results:

l. Analysis

Section properties and stresses are reported when
MOMENTE and all the FLANGE dimensions are given.

When MOMENTS are not given, sectien properties can

be cbtained for any logical combination of other data.

2. Design

When MOMENTS are given, the design of one or both
FLANGES may be left to the computer. Either or both
dimensions of a flange may be left blank. The stress
in the designed flange(s) will be near allowable. If
both dimensions of a flange are given, the stress in
that flange is not compared to the allowable stress.
When both dimensions of a flange are calculated, it
will be approximately 15 times as wide as it is thick.
Section properties and stresses are reported for all
conditions,

MOMENTS may be applied to the steel girder alone, the
3(n) composite section and/or the 1{n} composite section.

n, the ratic of the modulus of elasticity of steel to
that of concrete, is assumed to be 10 if not given.

If the ALLOWABLE STEEL STRESS in the girder flanges is
not given, it is assumed to be 20 ksi.



-

BRIDGE COMPUTER MANUAL February 1973 7-3

RESULTS
For each problem, the input is reported first, as given or

computed. Second, section properties and areas of steel are
reported. Last, the stresses in the bar steel and the top

and bottom flanges are reported.

The units of the results are:

C/I == in/in4 x 12 x 1000. If the moment is in
E:—kipa. then M x C/I will produce stresses
pei.

Y-BAR -- inches. The distance from the base of the
bottom flange to the C.G. of the section,

T - in#
0/1 == in3/in?
STRESS-- kips/in?

AF.EAS—'inz

EXAMPLES

Following are examples intended to illustrate the main
features of the program.



7-3

Febnms, 1573

E COMPUTER MANUAL

BRI

@=L "RIME px O OV & dd
L) L L L L U L LB T L T T L T T T 1T T T 1 T T L T L L T T T
| ] I
| i I
LI T L | T 1 ¥ T T T T T LI T LI (] ___“- | SN B BN BN B S S | T
| ]
1 T T T 1 I | ] ¥ L B L L] : - |_.
i - ] (| -._ LB NN B B B e T
1 “ 1
(]
1 T ¥V - rr 1 L e | T T T T T L 7 T T T "_ T T T T T T T T 71 T
] ] 1 |
i 1 1 |
L] I L I Fra ¥ T L] T L] T T i L i 1 L L T T 1 L] T T T L] L] T
1 i !
“ i 1 |
T T N R | T - * T T T T T —|.-I..-|-.-||_.! | S | L | L =
M "
1
T P vy - - = - = . g T Ny i EEEAY
glo'7o2ls 199 An..__._T.m‘u., _ STSATENF A
| | ]
L] ’ L - ey - — N T L T | o | L] T -
Tk £| ' |92l |79 T/ |GG I oEN WT7s5
2 L L | 5 - = !
L] Li T.T T T |
£|9 )02 r .ﬁn«.....? s sdoyd AI7F5 |0
] I I
1 T 1 T — Vol s = 3 L, YL e e e
[ I£" 7Y 21877 |64 s'Td NE s d|i
1 i I
] (5] ET) sl G¥| 4rF wE| LF T Wi 5K T B ¥ T T B
S8l | 2is | 2e2 | 233 {ssRsl2|skz| =g 2o )oes | 2e e |20 3
- = m Ly L a = = = = = " m — a * 7 —] -
S0 - R I B I ] P B ’
% o 5 L e UL EX. £ m Zm glznv] o o491 S LHIWWDD
mm] 0 me nk ro wn b - - |z ¥
= ™ m = ‘o - m|’ )
-4 m o woiioa | 4ol
5 LMAWON OF0 ) addy SITHY 14 Hia REE LA v 13
le0E 35 IGO2 BEEl D75
I ! !
uT_ %m_m_ _._hnnw..:_ lolso] Uw[
I [E T & ifik ol | & & .ﬂ'.-
: G Y L wood 1 isin| amn { asea £
4 TRing A [oR Tinoajim LHivm| ._M .:_
w -
&k STRTT WF TISVALE [ya9v-ens | 031 s
wm o mOe A el IV A2W0E B LNITN
I TETAwFFrNaay MIAM 180 Hinw =3 ﬂ
(19w 4o do MOILWHDIE B Y iTdd% =
Wiog jewig jo 03
R -
L] .l a-F B & @
i e 1 - - A
= Hd
ELAY D A 4
s ﬁ _. g/59-¢

200304

NOIS3Q JINVII-SISATYNY NOILDIS S50¥)
430419 31ISOdWO0)

nu% .-.__N-._-.“ L

/

n.n__.._\

40¥d

-



7-3

BRIDGE COMPUTER MANUAL

SEZTO"0 *940BEZ w*gg al9*¢ QaL"0 BE0* | avol 4al1
wbb00*0 *%IlZall &*0% P te I Rl Za" 1 0 1Ivd 2 @HOD
*SGEHH g aleé*E da0*9 avol dvaad
34 LOd) (794 dOL) (SHYd)
1/0 I dVd=A [ [/ [/]
: E*95 = ¥IWv. Q"32 = w3iyy 2*N02 = ¥34V 6*T2T = viuv¥ 430419 133L1L%
*g = HITHL
*sl = %WIIHL "0l = AIIHL *99 a3 HL43D 3°Z[ = YIWY  "0921 = ¥WIHY
"0f = HIQIM *0¢ = HIOIM o0°*71 = A WID &g =2 WIU 1°9g ay¥y HWIO
WOLLl08 401 B4M 14315 dva av1s
== ] AN T === Sd0dd LI3S
20 IVv1lEL
B*0Z &*02 L% Wilul
L7001 Pl 1*% SELTOD*0 *990b6E2 »"€3 GLI*E DeL™D LIRS | a¥31 3IALT
L*D 5*0 50 966000 *"9I26LT o 1% 8" 2 wég” 1 byl=g Tivd 3 @403
Bl E*LT *Luehl Ll SLEE d20*9 U¥ol avd4a
{74 108} (714 d4aL) 154vd ) (74 LOE) (74 404) (Sdv4)
s—————— 553 —————— 1/0 I EVd=A 173 Ls2 [/3
E*9% = Y4u¥ O0*9Z = viyy F*02 =2 ¥iuvw 6 100 = ¥33y d3d4 19 13315
"000% = aQvO0ol IAL " a WIIHL
*TZ=11 *0g2 = MYEIEEND  *5T = HIIHL 01 = WIIHL *99 = HLd3d 6°21 = ¥4uv *J9EZT a ¥Vidw
*0l= N *sl82 = Q¥0l 9v3aq “"0E = HLOLIM *"0Z = HLOIM 0O*21 = A WIO 69 =d WId T=3 =¥ Wld
SLNIKOH WOLL DM dOLl g 4M F13ILE wvd dv s
m=mmm=d I | d=———— 50d N9I530
10 I¥Idl
I 39vd ELGTTIO

WMIIS30 JINVIE / SISATVNY NDILIIS SSOHI HIUHMID ILISOLWNTD

20 14%0 LnN3OI



]-3

Fr wmry 18T

BRIDGE COMPUTER MANUAL

08%s § L5020 ILVWIXUHdAW 5348 %0 3JIWIL INIHIVHW JLVHIXOddd¥ ks = 5LIMMT ITIUVHDY HILVE
€*02 L™ 0E F*01 vlidL
5*h L*8 L*6 2EE00°0 “"vIHBET 9°9E L91"%e aa=g LIZ*e avol 3aln
01 &=0 =1 2000 "wIBgEl 9°9¢ L91*¢ e 1 R LIZ"E 1Ivd 7 4und
., @%6 <t 11 "9g996T1 L*2ZE BLZ*E IvL*E avol dviad
(74 1o"8) (14 dOL) (Sdvd) (14 104) (74 40L) (58VY)
—memeease—— 353HLS me—e——— 1/0 I dvd=A I/ | P /)
IG5 = VWiV D0"5Yy = vidv °0& = WANY [*all = vagv uwIddld 13318
"000E = OY01 IALT T = WIITHL
"02=T77V  C00E = VIVHIGEND w1 = WIIHL  "81 = WIIHL *99 = HiddJ S°2Z1 = vidv 0 = WdHv
"01= N “O000E = OVO1 Ov3d *0E = HLOIM *"0Z = HLIUIM 0°21 = A WIG 65 =4 WIU Q%0 a¥ Hid
5 INIWON WOLLOW dill GEL 14315 wvd Hvis
—————=JONY Td———— SISATVNY
w0 WV[dl
E*OL L0z 0l viuL
56 L*a L& SEE00"0 "wIBHET 9°9¢ L91%c Ha* < L12%¢ JvaT 3al
o*1 a0 o1 SEEQO®D *%wI@BEL 9°9¢ L31*c wRB"Z LTIZ*E 1¥d 7 ddnd
%6 2711 *H99611 L*ZE GLEZ"E IwL*E avan avaa
(74 109} (74 4041} 154vd) (73 L0R) (14 4OL)} (5HVw)
3534l5 ====————— [/0 I d¥d=A I41 I/ /3

%29 = ¥3Yv 0°"SY a vId¥  9*0Z = vIHY T*8T1T = V3iuww 830409 1331%
"000E = QVO01 3IAIN -3 2 WIIHL

"1Z=70Y  "00€ = VIvEIEEND  *%1 = HIIHL *81 = WILHL "99 = Wldd40 $°Z1 = Vvigy =0 = YIuy

"0l= N *000E = OVO1 OV3d "0€ = HLOLM *OZ = HIQIM O0*21 = A WId &°*3 =0 WIgd 0°0 s¥ WO

SLNIHOW WOLLOd did L L EL 13315 uvd dv¥15%
ED0 IVIdEL
£ 39vd ELAGTTO NIIS3IT ANV 7 STISATYNY NOLLIIS S50HD ¥408I9 3ILISOLWOD a0 1%T LKIOQI



